2025 Putnam Exam Practice Spring Set 1 Wed January 14th, 2025

May the New Year bring you courage to break your resolutions early! — A. Crowley

Problem 1 (Putnam 1983. Al). How many positive integers n are there such that n is an
ezact divisor of at least one of the numbers 1040, 203 2

1 o0
Problem 2 (Putnam 1999. A3). Consider the power series ——— = Z a,z". Prove
=2z —a> &=~

that, for each integer n > 0, there is an integer m such that a2 + a2, = ap,.
Problem 3 (Putnam 2000. A4). Prove that/ sin(z) sin(2?) dz converges.
0

Problem 4 (Putnam 2011. A4). For which positive integers n is there an n X n matriz
with integer entries such that every dot product of a row with itself is even, while every dot
product of two different rows is odd?

Problem 5 (Putnam 2017. B2). Suppose that a positive integer N can be expressed as the
sum of k consecutive positive integers N =a+ (a+ 1)+ (a+2)+---+ (a+k —1) for
k = 2017 but for no other values of k > 1. Considering all positive integers N with this
property, what is the smallest positive integer a that occurs in any of these expressions?

Problem 6 (Putnam 2004. B2). Let m and n be positive integers. Show that
(m +n)! m! n!
(m +n)ymtr ~ mmpn
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